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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a member for 
BGA semiconductor package which can be 
manufactured through a packaging process using 
ordinary manufacturing facilities, can be reduced in 
manufacturing cost, and can be improved in 
productivity by making the progress speed of the 
packaging process faster and a method for 
manufacturing a BGA semiconductor package utilizing 
the member. 

SOLUTION: A member for BGA semiconductor 
package is provided with a carrier frame having a 
plurality of platy saddles 21, side rails 22 and 22', and 
connecting sections 23 and substrates 43 which are 
bonded to each paddle 21 and have main bodies in 
which multilayered circuits are buried and through 
holes 42 at central parts. By utilizing this member for 
BGA semiconductor package, a BGA semiconductor 
package is manufactured by bonding semiconductor 
chips to the inside paddles 21 of the through holes 42 
and electrically connecting the chips to the multilayered circuits through wires, and then, 
molding the semiconductor chips and wires. 
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a z&m t r * »sw i g3*©#— ;i> ^'j^th* 

c £ ft^afcrsw*^ i k«©#— 
S £ ft & - i: £#a i: f 5 l 15 f&© f 'J * 

^K^cfcfcwafct-stf-fl'^y ^ H7i/>f*« 
* -f mmrnrn *m ^xmm-r z c t £ * % m& 

. Jg_LJJBtt©#— )V!f y v H 7 u >r ^te^ y *r—vm 
■ [if $m 14 3 milB^ K;i>©i?f££M4C— oHk±<Dm& 

&\nj2LXfmm>f- b s c t s^attsR* 

[IS3j«l 5] f8IB**y*:7U— A©fl£fifcXgH\ & 
&©/* K;i/tf— wcae^ixfc^ h 'j 'yr^v y*:7 

u - a &jgfi£-r * c t £$$a £ t z> m$tm_ujzM(DX 

[WW 161 ^ffi^y-V^u— AOflgfiExgli; & 

&©^ yuca^nfc^ h y f^+t yt7 
>-AfrMStfru cft£#^*M££3^£ft*:^* 
;H*** y*?u— ASJBJfc***ct£#afc-r*»:* 



1 V ] li*ieg«©Jf5fi£Xf£l*, &2&©i£ffig«t 

j&a-r & ci * wafc »3R3Bjjjb«©#-;i/^ y 
[fi^wi 8] _ usiaawo^xstt, «»©*(*«& 

im&m 1 9 ] m&i K;i/©±aaxttT®t«tft©aia 
ffijftjBric-raxsfts^-rsciiftwafc-riWswx 

3trsxg*aist-adfc*^afc^ai9*3BjjjEtt 

whi/-;k st^tiiaa^©^ H7na*a8t5i 
teas, fe*fr**+y-v»7i/— Afejgfig-raxgi:. 

Mit?LtfJgfiJt*nfcS«*J&fiK-r«xgi:\ 

s^fT-sdfcswafc-rs*— ^^y ^ ^u^* 
■r^xgi:. MeyArt^fflytc^-^^-o^^mfiK 

^©#— ;i/^y v h*7 l^-Y^^^^yT-— ^©®i?i^ 
[H*JH2 3 ] >^xatt. #^>-f > 

a Aaavsiey — h * JBfiET act -r s s»Sc 

T'-^-^-r >>/^&^^Jfflt-SCi:S:^att-arf 
*Si4J3tt©5l«— ;i/^y * F7Mt#^'^-^ 
©^ii^So 

[^112 6] Boia^^y-V7u-A^e>^^K;i/^^ 



m-r i *s > v 3 >xg£iiin bt n o - 1 
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U-f (Ball Grid Array : £TF> BGAk»t) 

a^*m*;^ * v— *s o®iit^stc n -r * & & * • 

[0 0 0 2] 

-fit. WbbB^^^-^ 

SittfcWiibTtt:* (Substrate ) C8t»©v;i/* p 
(Solder Ball) ftWSUT. ^gSiSI*!: b"C*J 

fliraaBOA*»(t^^^-^c*^Ttt. ®&<ot 



[0 0 0 3] WT, £©J;$fcti£#<DBGA*#fl^* 
^-•/ffll^SVC 6 ffl b fc B GAW(*y^ * f— 

y©SBI#8iC;^<oT> 1811 a^wi'8feffl^TStt^-r 

So jfe1\ «£*©BG A^tyfr-^attf U 

»s«©»iS3&«ft. e m 3 . (a) - (f> fcflHvttt 

[0 0 0 4] BP*k 5fc-*\ El 1 3 (A) C^bfe*? 

4*J>if (Anodizing ) U Rl 1 3 (B) IZff^TzXo 

^';>^ (Sputtering) bt. KJg (Seed layer 
) 2 4JKfiEbfcfc ^r>-b-/i2©_ttgtc7*- ht/^ 

h (Photo resist) — > 3 £JBJ&U 
W 1 3 (C) C^bfccfc^C, ^771- b/** 

So 

[0 0 0 5] Kll 3 (C) {c^bfcmii27?r b 

U^* b^-> 3£* b 'J tr>^ (Stripping ) It 
^ U ffiaaBfflB 4a^^t bTi!rffi3/— KJB 2 ^£ 
(Etching ) lt> 7;^ = ">^^H© 

.ffi9SttftSIS«'BJC$#b"C* W 31 3 (D) t^bfci^ 

[0 0 0 6] ^V^T*. E31 3 (E) t^bfc^^C ml 
1ST ;i/ 5 - »> 1 ©±BB**t:W3£«S* ®^ ^ ^ 

^-^ t:^^ PI J, 3 (F) t^bfcot^tC 

£SWl&rbT (Dicing) . BGA;^^-^TO« 

lot^ts. ^bt. an.Att. "±aEbfcta£*©B 
hicct^^b-cv^o 

[0 0 0 7] ^Oi5ftXgCi DM*hfcS« 1 0 

^r-v?>yt^fc^ 1 5 £^bfc£o^ ^— b 
(Boat) 1 lfcWrstf, 1 l-*?l±. 

SSS*rsfc«>* «[»©^ *y r^cSgP 1 2 a^EE* 

«4:©fi^ft1fafc«)©«l«07^'<>*- ;1 ' 1 9^ 
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[0 0 0 8] ?'®f&. Bll 6 (A) !Zm bfccfc o M 
1 5tC^bfc#-b 1 lflD^-y^SSPl 2 a CELL 
i (F) £^bfcg<&l 0*«SU fflffi^ 'J 1 
at«t0i^^o J^_LA (B) 14. m±3- 

(A) Cif>bfcS«l Otf£S£ftfc*-b 1 lfcfcHJ 
#ft5fr£ftllsafrfcIEffil2-e3&So JSLUL (A) — 

(E) ic^lfci^^xa^ffoo -tviil 

(A) - (E ) SfclrVCfcts 3©S«C. -0<Z>¥« 

. tf. ml3Btf-b 1 l±Ctt, 0#©S<*n 
[0 0 0 9] fiP*>, huIB^- Mitt. fflgiJC^WI^ix 

[0 0 10] gl 1 7 (A) tc^bfc<fc?C, g& 

1 ooff^ttr^ 8©JSiBt:«-*»#^^^l 2 
£&5f#Jl SC^^t**^* (Die 
bonding ) XgSlfcU Wl 7 (B) C*r; bfc £5 £^ 

$nr) fc. flMaa&Ri ocM^n^n (me 

ft) 4afc«n*^7^^ 14C<fct) 
Jgig-f 5*7^" -^tfO^-O^ ( wire bonding ) X^& 
flSU Ml 7 (C) C^Ufc<totC fiiTfBSSl 0©_t 

(Dam forming ) X|§ „ 
? [0 0 1 1] *<D'&. J3JJL (D) £^b*:<fc5Cs mf 

©te^Mihaitc**)* *:r>f >^bTitit£ts (*-;u:r 
><rm 1 7 fcJBriET* 3 **^-' ^ (Potting ) X 
gfcffiU Ml 7 (E) tc^UfcctoC, tf!ffiS«l-Q 

JH 8S(WSVJ^«7^^f (Solder ball 
attach) XS*«fibfcffc IU8B«»©v;v^*-^ 1 
8^if^^5'J7D- (Reflow) Xg£S£U d©<fc 
^5Q:ij 7 n— XgtfCSS^t'SSe^^^y^^ (Flux) 
^.^^-^-^^ ij — — >^ (Cleaning) Xg^rJSt*** 
[0 0 12] CCD^d^^TCOXa^^T-rSi:. Huifl 

*-b i lipej^s^i o^dt5-»^^- , > 3 > 

(Singulation ) XgfckbT* BGA^^~ 

B G A*$fr" * 4r-V©«jgX«* 7P-ft-ht 
cfcO^bT^So 
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■T5&».-xg3ifTJ*aEfeiaT-i _ *i&5S* , »S&^ ^ 

^^{ST-rsii^a^iP^^fe^fco (3> cpu 

asSfT^fcifc. t— b (Heat sink) £;W!r — 

[0015]© S»3&aj*lPLfc-r*fc«K SalHi (Cavi 
ty down) £ff£fi£-r£fc#>. (Kfiffi© b ^ ^ 7— ^ - 

^tffeofco *«Wtt. :©J:-^fl£*©Ra 

MEfefflJfrfbbT. £ffitt*fa±b»SBGA¥*{*^ . 
/r-^^jfijibtBGA^^^-^®® 
[0016] ». 

*5t^rtt, MSuDfiflturvw ^ne»o^<H;v*^»-r 

[o o 1 7] uct-, tsiB^^y^^b-Att. 
b, un^^u^ci^^ nfc/^M^^ 'J 
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[0 0 19]*UT. :oi^BGA**^y^- 
s;fli®»©«&j&i£Ci3ivtHu &&©^h;k cne> 

(Z)y< * S^ft*5 "9- HI/— -JW ZWfilBMSc©^ H 
k, «JS3**l>*7l' — A©«v* H;i/±CfiiaBaMSfflj& 

So 

[0 0 2 0] £C"C. Htj|2^^'J^7b-Ai:aiiiBg^ 
(llyty^r— s;fflK3fi3&ffiC*5^"CI^ *£&©^ H;K - 

ne>©^ ha'^^s^ kvhk strasaffiSc© 
[0 0 2 1 ] sire*— -n^* >'fxgfcfc v ftrlB 

[0 0 2 2] X. ^h'J^r«eL<t*^<*^flt3t©S 

£\ t5g3^^i;-v7u-A^f)=&/^H;ufa$:^-rs'> 
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G A#3M*^ * >r— SJfflSWSfflffl Ufc B G A¥ W« 
y/r— $;©S£i£7jt££^H^*t, ^t5o 
[0 0 2 4] HI (A) 14. #*tBfc:fl*a**'J 

A©HJfiJB!»*5?Ufc¥ISBI"C. EI5*Ufc«fc5 
Cx *W^H;i/ (Die Paddle) 2Wfc — ^>>^ (He 
atsink)-.©a#J*ff ^a»©.*tt^^ 1 #*5feC:ff£ 

aiftftxgftff-5'fc^ ^^H;i/2 i©mi^ 
fflacBf3effi«*B^-c^j5K*nfc"9-'f hu-^2 2, 2 

2' (Side rail) k. ffHB/i hVl/ 2 I ©£fiifi#ffllfc: 

2* su c aes9J2 3 4:«riB^K;i/2 ik**n*nae 

iJt7U-A25^ ffir«33t*SSP2 3C±»3«Mae 
^nfc^ h U y^^rV 'Jt7U-A 2 6tC-Cff$fi££ft 

[0 0 2 5] tut, mJiB+^-r HU-^2 2, 2 2' ± 

cii. xemfr«p. ia«(c«t*)*^u^7i/-A2 e© 
(aa&Batt-rsfc^ MwacEsa*-^ (index ho 

le) 2 7.#m^HPH«CttlHUT^JfcSft, fl&K3MSP 

2 3±ci4, wBfssscfr^ *^cta»fa2 s^tn 

©i£^i8SBK:fita-rS3«e®2 3±£ttu 
t5k^, lESS&r^-f vxgsite-r&tt©^-*' 
-;MAlignhole) 2 9«^nti^o 
[0 0 2 6] SI (B)-fcfc, Wi^t'it7l/ 

t7U- A 2 6 ^M^/l/^ U — A 3 1 F»g£-CS^ftCCit . 
@ ItMbt^^^t 'Jt7l/-A 3 0 £^ bfc 

3 0©^gii (^J1/7U-A3 1) Cti. g&©*g~£B$ 

r^-oxfgfcttrrfctfK »/^^70^ 

— ;v3 2**ff$f££*vt^*o 
[0 0 2 7 ] X> n71/-A2 6, 3 0 ©JP * 

^lj^^b — ^©^^J^^bfc^SHtN 0^Ufc£ 
**i;*7U-A©S#*Jfc«i&y\ 0 1 CA) 
C^U*:** 'Jt7U- A-ilPJ^-Cfe*^ ^"^^^ 
>yi6^ ««SJtSiJ©«(«*fl£»1"*fc«>- 
H;i/2 l©«f^SB(ftC«fltaX?L3 3SJ&BEU H4>, 
AJBSP^© * ? b 3 4 ^itot h7>X77 

_^ _; V 7r 4 y ? % n 5 x o tzB&2 fix ^ 5 o 
[0 0 2 8] 03ti, Bug3Ufc<fc?#H^>*77--^e 

cms^^U + 7U-A©^fl«**jlffli-feBGA*» 
3 6tf(ftfi$n*:«tl!8ft5«^fcWffiEI-t:-fe 
So 04 (A) l±, HI (A) C^bfc^K;i/2 L©^ 
JgOT&^UfcSPiBa-CfeD, 0 4 ' (B) li, 04 (A) 
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©Xb-Xb«<i»ffflBIt?&oT. 0^Lfc<fcotc> miI3^ 
H;i/2 1 ©±®H^— 7i*;f>y (Half etching 
) . X(4. VSS3iy^>yt:J:'0«»Oi£!iiafilS3 7 

©££, fi&Sa£iDaSI5 3 7(4, flMB** U *7 U-AOJP 

CO 0 2 9 ] 0*5 (A) I4> 0 1 (A) £^U£^K;i/ 
.2 l©flb©£JBW&ij*L& 5 Pffiia-Cfc!K 0 5 (B) 
(4, B5 (A) CDXIb -Xlb !HK«rlSa-C*o-C, 0*s 

DI«©aiHIg|$3 7* tfM^F^ 

H;i/2 l©M5Sf**ffi5R$ftT^3« miiBdb 

^3 7' (4, ffi8B**'Ji»7I/--A©JP£©S;fcO. 

b - a t: © 1 ts £ ft ± -r 5 z t & -e £ s o 

[0 0 3 0] 06 (A) (4, 01 (A) C^Ufe^^ 
2 l©MCffc©^#J£^Ofc¥@0-efc!K 0 6 
(B) (4, 06 (A) ©XIIb-XIIbSUaBrffiBIT-fco 

0^ufc<fc5£x SRafem©abS&£i6j±-rafc«>. HIT 
its cpv<D£o%i&mt}<D7=j /u xtzmmtzzt 

#T*£So C©i:£, mfI3^r^ , ;-^7U-A©±T®(C 
fb3£?$€£& (Chemical Vapor Deposion) ££15 L 

So 

[0 0 3 1 ] 07 (A) (4, *»93C'tf£&K©3g£f&& 
^^Lt¥Iit-, Wtt 3M£ 4 3 q>H7i 4 1 <P 
frftffiiffiifiBKi tg?^-- (Connection bar ) 4 4 

a, Mtt&m4 3(4. H;frff£*<&4 1 i:. I£*{£4 1© 

£ft7c©i§?l4 2t, *«AT«fi£$nr^S. fio. 
Fjui3#fr4 1©±@C(4, SE*£ (^S@»;.Hw*ii 
'?) #«&<*ft-0*3*^ zixits 016 (A) - 

(d) tKtttitzfimtmmteftmt&vfc&ztiZo 

CO 0 3 2 ] Z<Dt%, #&£4S4 3©«Jg*5fett. t£ 

(a) - (d) &jgg&±cseia£ff2 
C0 0 3 3] ao. saraa*^- 4 4 cmu 01-02 

Cwlfc^ h 'J "it71/-A2 6i:tmfI3X 



So £©££, SMBX h U y7ttfifi4 514, MB;* h 
'J'>7^t'Jt7U- A 2 6£:©<Hg#, 
5mmJ^±C&S£?l;:> <Bfi££ft-C^So 
[ 0 0 3 4 ] JSU 0 7_LBJJ4, &St©mil3X h ] J % y7" 
&mfo4 5 U-A4 8 to£.T±Ttt1S\%£. 

jSeU-C^J5SUfc^*;H««4 7£0^bfc*©-<:& 
So fftg3^*;M*S&4 7-©«SP (M^7l/- 

A48) CI4, 01 (B) C^L&^*^jR=*F-*y-¥7 

oj^±©y^;ur^-r ;v4 Q^BfiJt^ftt^ao 

[0 0 3 5] £lTx *^K^-5#tUt7 1x-A2 
6. 3 0&W£& 4 5. '4 7 ^JffllfeBGA^^ 

So 

[003 6] mimmnm^^^rit. 01 (a) 

Ufe^ h 'J t >J 1 7 2 6 t» U 07 

(A) tzm\,t- X b U vftkltXiA 5fr*g-fr bT. BG 

8 (A) CwLfcJ^fcs ^h'J-y7^t'jt7l/- 
A2 6 ft * M; y^t'J^7l/-A2 6 

©Bissau -is©^/t.^-i;saililiT^^ 
[0 0 3 7] ^i,r, E38 (o) i^bt-^^'- arm 

X hij ■y^»»'^7l/- A2 fi hK> ^7 (A) K 

(R) KKI8 (A) g)XVIb-X Vlh«jg«rifiilg|. W 8 
fD) (408 (C) ©XVId-X VIri»lgWfifiilg|yfea» 
[0 0 3 8] mttyiKtt, 2 0^1 5 0 zzn T- 

^ji7K^r'>M,r©A-STAGR . ?I4. B- STAGR ffSttg)^ 

i o 0-4 o o"C(7)?artr-F-p. i^ff^/^^h^^-r^ 
[0 0 3 9] migHx h U ■yr tf^^ ^7U-i^2 61: 
^^4 5 t^A-STAGE , gfc t:. B-STAfiR ff^©7^^l$ 

'J u-a 2 6©^ K;i/2 i © hnfffc^g-rscj:^ 
[0 0 4 0] ^©^. BGA*«?fr^y(r— ^fflfiP*f* 
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6£^*>:r^>^§&<il§{c:i21ti£-e, 09 (A) \Zm 
Ufect^c. ^b*;i/2 i©±ffi4"*fiBfc:&«»J5 1 
0*aK*^yr5 2^^^-5^^^>7 r -< >^ (Die 
bonding ) 09 (B) C^Lfciolc, ^ 

(Has^nt') .fc3£iEAic'jBja*n&ffi».(#JBiHi. _ . 

a^t-5 7-f-\ , ^>T^ >^ (Wire bonding ) ££E 

to 

[0 0 4 1] &^T% 09 (C) {Zfr^TzXo^, bOIE 

TR%Mi<(Dyi*S 4£JK(fc-r** r A7a— 5 (Dam 
forming ) £5£U 09 (D) £^Ufc<fc?C miiS 
n5 4©rt#flflC^MMttf L 3'7*5 2 SV&JB -V 5 
3 4ffl-5 i-SCS^fflUciUsK^^-f >^LT (Pottin 
g ) . &jfcg|5 >^SiO 5 5 feJBfiS-r^o 

[0 0 4 2] d©J;-2&^A7;* — S V^lUM^y 
^ >yx|ll± s 02£^Lfc Sffl§&A.?L3 3 

SttSu^— h 3 4<DBi£$ntc.*~V *)~vy U — A 2 6 
£ffl^T> h >7 7 7— ^E— JUt^ (Transfer 
molding ) (0^£ftf) xgCft«t 3 £ htftf & 
So &MT% 09 (E) tc^Ufect^tc. S*5A-S.CD± 

(Solder ball attach) X*M£fl£U SEVJ^ 
3j?-;i/5 6£fln&LT, Sif?tS l J7D- (Reflow) 
XSftJSU&ft, C©J;-3ft , J7D-XglSfc:«£-r4 
^««*Hi4r6fci&N *'J— =>f (Cleaning) X*g 

[0 0 4 3] &t^T-x 0 9 (F) C^Ufccfc^t^s 

tftBRttJlff 4 S 4 4 ft * > 

>^U — ->3> (Singulation ) X^^lU^ BGA 

0i±, ±&Ltz*ftWiz&2>BGA*mte^y!r— *J<o 
l»x«<D£ l||ffiSl§£7D— — hfcj; D^LT 

[0 0 4 4] *«fflC«5BGA«#^s'^- 
14, 01 (B) C^lt^Umt'Jt7U-A3 0 

[0045] ^u, blljj4. a2jma&ffi©BGA 

01 (B) c^bfcJ;5&^*;u***y-\'7l'--A3 
0 ^ R»7 (B) E7fibfc,fc5ft>H*Mfcg&4 7 hOP^ 



x(4, &jHJDx$n&^-h^-f rossaa (u 

"r\ »SS/-hfc"l9i-r) 6 2&^A-r<5o fclrvt.- 10 
0-4 0 0*C©iSKT-tN afcffi#/»Wb<* MSB/* 
'Jt7 1/ — A 3 0 i:^*;Mfc£tR4 7 

[0 0 4 6] a&SS»Sh>— h 6 2&fl!^3ftto!) 

fc, A-STAGE , XI4, B-STAGE Jg#©lfcR«3M»l*S/;i/ 

477^ y->7*«; >^ v^xte^-f ^>'»^ifi 

ilfiiClg Lx 10 0-4 0 0 °C©i&&£&£^/ 

[0 0 4 7] «L©£:^ g||3*-frU^7l/— A3 0M 
S«4 7CM^^U^77-f>^-;i'3 2, 4 9 
CM$M6 l*#-&UTfiufB**y*7l/--A3 0. 
gg3SS/— h6 22lVSIK4"7SH^f S» X«4n buIE* 
* U-\»7 U-A 3 0 fcH3Sag«4 7 fc©|ffl©&J&S/— h 
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